Low C r steels AISI 4140, AISI 4340, and h l g h C r a u s t e n l t l c s t a l n l e s s steels AISI 304, AISI 316 were l o n n l t r t d e d I n a dc glow dlscharge p l a s m conslstlng o f a 75 percent H2 -25 percent N2 mlxture. Surface compound layer phases were l d e n t l f led, and compound layer mlcrottardness and d l f f u s l o n zone mlcrohardness p r o f l l e s were establlshed. D i s t l n c t dlfferences I n surface compound l a y e r hardness and d l f f u s l o n zone p r o f i l e s were determlned between the low and hlgh C r a l l o y steels. The h i g h C r stalnless steels a f t e r I o n n l t r l d l n g dlsplayed a hard compound layer and an abrupt d l f f u s l o n zone. The compound layers o f the hlgh C r stalnless steels had a columnar s t r u c t u r e whlch accounts f o r b r l t t l e n e s s when layers are exposed t o contact stresses. The I o n n l t r l d e d surfaces o f hlgh and low C r steels dlsplayed a low c o e f f l c l e n t o f f r l c t l o n w l t h respect t o the untreated surfaces when examlned i n a p l n and dlsk t r l b o t e s t e r .
To o b t a l n the best response t o n l t r i d i n g , t h e n i t r i d a b l e steels should contain a l l o y l n g elements t h a t have a h i g h a f f l n l t y f o r n i t r o g e n such as A l , Cr, no, V, T i . Unalloyed carbon steels are n o t w e l l s u i t e d f o r n i t r i d l n g since they form an extremely b r i t t l e case t h a t s p a l l s r e a d l l y w h i l e I n service. The 
Specimens I n t h l s lnvestlgatlon low C t a l l o y steels such as AISI 4140, 4340, and
hjgh C r austenltlc stainless steels such as AISI 304 and 316 were I o n n l t r l d e d .
The composltlonal analysts o f the steels used I n t h l s lnvestlgatlon f a l l w l t h l n the normally reported composltlon range as show I n Table I. The speclmns were disks 6.3 cm I n dlameter by 0.25 cm t h i c k and the surfaces were flnlshed on a 600 g r l t SIC paper and finally rinsed w l t h acetone and absolute ethyl alcohol before l o n n l t r l d l n g .
Test i ng
The surface topography and the cross sections of t h e i o n n l t r i d e d case were investigated by scanning e l e c t r o n microscopy (SEM) and o p t i c a l microscopy. ------------------ 
